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Since the time I began to do engineering work on highways some 
33 years ago, I have been interested in the Purdue Road School. I 
often wanted to attend your school and learn more about it from close 
observation. It never occurred to me that I might some day be asked to 
speak before your group. Now, having the opportunity, I hope I can 
fulfill the assignment with credit.
W ith many years of experience to look back on—much of it in road 
maintenance—I should qualify to speak on the topic assigned, unless 
perchance I may have permitted the moss of past experience to dull the 
polish of new and modern thoughts and ideas in these fast changing 
times.
W ith the recent closing of the war by presidential decree, the nation 
has turned in earnest toward the solving of its economic problems, 
among which highways and highway transportation will no doubt oc­
cupy a position of high importance.
During the war years, when our resources had to be set aside for 
national defense, road construction and all other related road activities 
except maintenance were practically discontinued. The burden of 
keeping the highways serviceable became the responsibility of mainte­
nance organizations, and the record proves, I believe, that this respon­
sibility was assumed and carried out with credit and distinction.
The resumption of construction work with its controversial plans 
and planning, its natural glamour, and its mass impact on the commu­
nities benefited, will no doubt relegate the inconspicuous work of main­
tenance operations to a very secondary position in the interest of the 
public eye. Like the housewife in the home, the maintenance man on 
the highway will be doing what he is supposed to do and there isn’t 
much need to get excited about it.
F undamentals of M aintenance
Before we start discussing details and other phases of work that 
disclose the real importance of maintenance, we should perhaps touch 
on the fundamental characteristics of its need.
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Many of you no doubt have taken part in a road opening or other 
civic building celebrations where the parade marches, the bands play, 
the ribbon is cut, the speeches are made, and the leaders and honored 
guests retire to some banquet hall for further festivities. Even while 
this is going on, a change is taking place over all the completed project. 
An unseen and irresistible force and action has taken possession, never 
to relinquish its destructive grip until the project is destroyed. En­
gineers and builders have tried through the centuries to resist this force 
by selecting more durable materials and building with greater care, and 
doing everything within their power to make their work permanent. 
Success to a greater or lesser degree has rewarded their efforts, but 
none of these efforts has attained permanence.
To counteract the forces of destruction and prolong the period of 
permanency, an operation was inaugurated which proved to be effective 
in extending the years of so-called permanence. This was true in cen­
turies gone by, and it is true today.
The force of destruction mentioned is merely the natural action of 
disintegration; the operation mentioned is known as “maintenance.”
W e can now presume, I believe, that nothing can be permanent with­
out maintenance. We might add that the chief characteristic of perma­
nence of any man-made structure is a need for maintenance. In the case 
of a road, which is subjected not only to the natural forces of disin­
tegration, but also to the destructive action of use and abuse, what 
chance do you think it would have of surviving a serviceable life of even 
a few months without maintenance?
Many states through mandatory laws provide for maintenance of 
roads. In some states, constitutional amendments authorize road build­
ing but require proper maintenance for the roads after they are built. 
Funds for maintenance are usually given precedence over funds for con­
struction. In other words, construction is financed out of moneys re­
maining after maintenance has been provided for.
The federal government, while making no contribution toward 
maintenance of federal-aid roads built jointly with states, keeps a 
watchful eye on all completed federal-aid projects and requires that 
suitable maintenance be provided, as a major prequalification for addi­
tional federal-aid construction. The high priority accorded road mainte­
nance requirements during the war likewise stands as a testimonial to 
their need and importance.
I think it is generally agreed that maintenance is important; but 
when we try to pick out the details and operations that make it impor­
tant, we may be far apart in our thinking. This nation has some 3,000,- 
000 miles of roads. They represent many types, built and maintained
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under many different conditions. There may be and is a wide difference 
of opinion on how they should be maintained, by whom, and at what 
cost.
It takes money to maintain roads. Latest estimates available indicate 
that local road authorities other than states spend over two-thirds of 
their road funds for maintenance. State authorities spend almost fifty 
percent of their funds in normal times, and in recent years they have 
been spending over fifty percent. It is estimated that more than $1,100,- 
000,000 was spent for road maintenance in 1945, with costs and expendi­
tures still climbing.
The question most frequently asked is, “How much should it cost 
to maintain a road?” W ith my years of road engineering experience, 
mostly in road maintenance, I should be able to offer some advice and 
information on this, and I can. In fact, I think I can offer expert 
advice. I repeat the question: “How much should it cost to maintain 
a road?” Based on many years of experience and effort, the correct 
answer is: “All you can get out of the Boss.”
Let’s examine this answer more closely. Those of you who are 
familiar with road maintenance work know that there is a broad upper 
limit to the amount and quality of work that can be performed in the 
maintenance of a road. There is, however, a rather narrow range to 
the lower limit. Somewhere above the lower limit is the proper level 
of maintenance operations for each highway. The financial resources 
of a governmental unit, public attitude and demands for maintenance,
Old-type road grading, developing numerous snow traps.
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the confidence of the Boss in the maintenance organization, and other 
considerations enter into the decisions regarding maintenance budgets. 
The effect on the construction program is often an important factor 
controlling maintenance budget allowances above minimum needs.
Figure 1 illustrates how a maintenance budget can be affected by a 
variety of circumstances over a period of ten years. The early part of 
the graph represents a period of free spending; the abrupt drop was 
caused by financial difficulties and a reorganization of state government. 
The war years were conservative, followed by a return to greater ac­
tivity because of public demand, road needs, availability of men and 
materials, and a sufficiency of funds.
MAINTENANCE EXPENDITURES ON TRUNK. HIGHWAYS
Some of the work items performed with maintenance funds are set 
forth in Table 1. You will note that many of the maintenance items 
can use a wide range of expenditure, depending upon the degree or 
excellence of maintenance desired. Take, for instance, Roadside Mow­
ing. You can spend a few dollars per mile or you can spend several 
hundred dollars per mile each year, depending upon whether you wish 
merely to cut down the high weeds once a year, or keep the roadside 
mowed and trimmed like a lawn. The same is true of such items as 
plowing snow, ice control, providing so-called safety signs and devices 
and lighting, and doing such other work as may come within the scope 














































































Modern grading on important road, illustrating high grade line and backsloping
of cuts.
Modern light-duty one-way snowplowing unit.
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Motor grader equipped with “V” plow and side wing, an effective snow-removal 
unit on secondary roads.
Heavy-duty-type rotary plow used for removing heavy snow accumulations and 
opening up snow drifts of exceptional depth.
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In Table 2 you will note the great variation in expenditure on dif­
ferent parts of a main highway system. Types of construction and 
traffic volume account for the difference in Columns (a) and (b), while 
type of construction is the chief reason for cost difference in Columns 
(b) and (c). The road represented in Column (c) is a multi-lane 
road with intricate service drives, numerous grade separations with con­
necting roads, and broad roadside areas landscaped and seeded to grass.
Figure 2 shows how differently weather and climatic conditions can 
affect the budget during the winter months. Some winters take more 
than twice as much money as others.






It can, therefore, be seen that any over-all road maintenance opera­
tion requires careful planning, budgeting, and controls if best results are 
to be secured with such funds as are made available. Good maintenance 
planning provides for work items in the order of their importance, with 
room for necessary adjustments as work progresses, and then for em­
bellishments and refinements as, when, and where they can be financed. 
You can, therefore, see that the answer to the maintenance budget 
problem is something like the quotient obtained from dividing an 
indefinite number of variables by a variable number of unpredictable 
factors. This may sound like confusion, but it is remarkable how experi­
ence can provide the wisdom to choose a reasonable answer.
The principal elements comprising a maintenance operation are 
briefly: personnel, materials, and equipment. Securing these in adequate
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amounts is not too difficult in normal times. However, providing these 
in proper proportions to take care of each maintenance requirement on 
several thousand miles of a highway system, on a timely and efficient 
schedule, is a matter requiring a high degree of knowledge, experience, 
and administrative skill.
M aintenance Personnel
To perform the road maintenance work of all the governmental 
units of this country, the employment of many thousands of persons is 
required. A large percentage of money spent for maintenance is paid 
out in wages and it is, therefore, important that competent administra­
tive processes be utilized to the fullest extent if road maintenance costs 
and expenditures are to be kept down.
In a governmental unit such as a state, where several thousand 
people are often employed in the maintenance organization, it is no 
easy task, even under the most favorable circumstances, to select and 
assign employees to tasks most suited to their qualifications. Unfor­
tunately in too many cases the highway maintenance organization is 
considered as a suitable field for taking care of community misfits and 
incompetents, and is also a fertile field for the practice of the so-called 
“spoils system.” Politics is the indispensable lifeblood of our form of 
government and, therefore, cannot be characterized as something evil 
and useless. However, its impacts on road maintenance employments, 
together with other undesirable employment practices, can constitute a 
very large nonproductive item in a road maintenance budget. Here is 
a good field in which to search for some of the economies needed to help 
counteract the fast-rising costs of maintenance.
In some states— Minnesota included— Civil Service has been set up 
by law as an inducement to attract competent persons to the public 
service, and keep them there. It worked very advantageously during 
the prewar and early war years, but since the laws, philosophies, and 
policies of Civil Service are intended to operate as a selective process, 
it is natural that the process does not function properly when there is 
a scarcity of material from which to select. In the long run and with 
growing experience, Civil Service can do much to improve competence 
and efficiency in public employments, but it is by no means the complete 
and automatic solution to the employee problem. There is the possi­
bility, and some are inclined to feel that the shrubs of legal protection, 
intended to screen the employee from the unjust supervisor and the eyes 
of the spoilsman, may also become the bushes in which the employee can 
hide from the gaze of administrative authority.
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Heavy-duty rotary plow opening up heavy drifts.
Accomplishment of heavy-duty rotary plow.
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Highway grade separations are not effective under all conditions.
To prove that some car drivers do not believe in winter blizzards.
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Regardless of the manner and direction from which we view the 
maintenance employee, he should be accorded a place of at least equal 
importance with materials acquired and used under carefully prepared 
specifications, and equipment secured and operated with much detailed 
attention to its upkeep, effectiveness, and efficiency. Good employees and 
good employee relations, if fully utilized, are perhaps the best means of 
conserving taxes intended for road maintenance purposes.
M aintenance M aterials
Materials for road maintenance take about one-quarter of a mainte­
nance budget. In large organizations such as states, cities, and some 
counties, the materials are usually secured under specification and inspec­
tion control, but the selection of the proper material in the proper 
amounts is still the responsibility of those who use them on the roads. 
If maintenance is to be successful, this segment of the over-all opera­
tion must be performed with knowledge and competence, since proper 
use of a material is about as important as the quality itself.
The smaller units of governments can, and do, usually benefit from 
the standards set up by the larger units, because such materials are 
usually more readily available than any other. Bitumens, cements,, 
mineral aggregates, motor fuels, paints, steel, and lumber are among 
the large-quantity requirements; the small items are of such large variety 
and number that only mention can be made of them. Taken together, 
maintenance materials and their proper use is a responsibility of no 
small importance in any road maintenance program.
M aintenance Equipment
Equipment, to a greater and greater extent, is being utilized to do 
the job of maintenance and combat the rising costs involved. Here 
again, about one-quarter of the cost of direct-labor maintenance-work 
is consumed by equipment charges. In normal times the market offers 
a wide variety of equipment, machines, and tools with improved models 
succeeding each other with each passing year. It is an arduous and diffi­
cult task to make a proper selection from what is available, and an 
even more difficult task to determine when a replacement of new for 
old or obsolete equipment is advisable.
Information shown in Table 3 is indicative of relative importance of 
items and costs involved in an equipment operation. In Minnesota, for 
instance, we have an equipment revolving fund against which we charge 
all items of expense made for equipment purchase and upkeep. The
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TABLE 3
State of M innesota—D epartment of H ighways 
Equipment Cost Summary for Year E nding J une 30, 1946 
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fund is replenished from equipment rentals charged against field opera­
tions according to a predetermined schedule of rentals. Rentals de­
termined from cost data are set up for each type and size of group of 
equipment, and each group is expected to earn its way. Rental rates 
required disclose the relative efficiency of equipment types, and the 
inefficient units in any group. T o assembly this information, it is neces­
sary that thorough daily reports be made on each piece of equipment 
operated, and that these reports be processed along proper channels so 
that the resulting information reaches the administrative personnel who 
should profit by the knowledge.
The administrator of road maintenance should, therefore, be fa­
miliar with and keep up to date on equipment uses and new develop­
ments, and I know of no better way of doing this than maintaining 
contacts with those who make a livelihood out of selling equipment and 
materials. These men are a constant source of education in progress 
toward better ways of doing things, and I pause here to accord recog­
nition for the great contribution they have made to the nation’s road 
program. They are not the most silent, but they surely are the most 
unsung heroes in our great road-activity drama.
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M aintenance by D ay-Labor vs. Contract
At this point in our discussion we might touch on the use of the 
contract system in road maintenance operations. There is some differ­
ence of opinion on where and when the contract system can be utilized. 
Minnesota is one of those states that utilize the contract system wherever 
and whenever possible. This policy has encouraged and developed a 
large number of contractors who, with their organization, are fully 
familiar with our problems and requirements. They bid aggressively 
and competitively for the work, and usually complete it within the 
short periods of time specified on most maintenance jobs. No project 
is too small or too large to attract these contractors, if the work require­
ments are clearly set forth and the basis of payment plainly defined. 
Having a group of contractors available for doing seasonal and emer­
gency work makes it possible for the public or day labor organization 
to be kept at a level of maximum efficiency for year-round employment.
To illustrate how this works out in practice, Figure 3 has been 
prepared, which shows the monthly variation in maintenance expendi­
tures, and the benefits realized through the use of contractor organi-
MINNESOTA HIGHWAY DEPARTMENT
maintenance: expenditures by month
TYPICAL YEAR,  1945
F igure 3
zations. The horizontal line is shown to represent average expendi­
tures by direct labor operations. The curve above this line is just about 
equivalent to our contract expenditures. If all the work were being done 
by direct or day labor, it is quite likely that the expenditures in the 
low-month periods would be higher and inefficient, while some of the
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operations in the higher-month periods would not be reached unless 
more funds were provided.
M aintenance Records
The full value of maintenance operations cannot be realized unless 
reasonable and informative records are kept of the work performed. 
The purpose of maintenance should be more than a mere patching and 
upkeep activity; it should also be a revealing record of the comparative 
suitability of highways for the carrying of traffic and the weaknesses 
in road design and construction, if any exist. This objective can only 
be attained if the men who perform the work in the field submit care­
ful and accurate reports on their daily operations. These daily reports 
will also be one of the principal sources of information used by officials 
in determining maintenance needs and policies. Too much stress can­
not, therefore, be placed on the importance of keeping and submitting 
accurate and complete records of all maintenance work and activities, 
including costs of operating equipment as well as costs of doing work 
on the highways.
Road maintenance organizations are facing the responsibility of 
maintaining roads and carrying traffic on hundreds of thousands of miles 
of roads wffiile waiting for construction programs to materialize. Even 
with new construction and reconstruction, maintenance costs are con­
suming a greater percentage of available road funds as years go by.
The maintenance of a road should be the process of keeping it in 
good condition and repair, strengthening its minor weaknesses, revising 
minor details to improve it, and providing accessory services necessary 
to make the roadway more usable under adverse weather conditions 
and changing traffic problems. Maintenance experience and records 
accumulated over a period of years should be one of the most reliable 
and authentic sources of information for pointing out the essential re­
quirements of road need and design. Those who maintain the roads 
face the realities of road use and road deficiencies and should be capable 
of offering good advice to those who are peering into the future through 
a maze of curves, charts, tables, formulas, and what-have-you, trying 
to determine what should be done.
Throughout my years of road engineering experience, I have, like 
many others, been looking forward with hope that the construction 
and reconstruction programs would solve and eliminate many of the 
difficult problems confronting a maintenance organization. In spite of 
the remarkable improvements made, the maintenance problems seem to 
be growing in numbers and in magnitude, and one comes to the con-
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elusion that we never solve a maintenance problem—we merely change 
its nature.
Caution N eeded on F uture Expansion
I, therefore, am among those who do not feel too optimistic about 
some of the solutions being offered by those sincerely trying to solve the 
highway and traffic problems of today and of the future. In this postwar 
period when everybody seems to expect the unusual, the superlative, and 
the grandiose, we find ourselves in the midst of a superroad thinking 
era that is receiving wide favor and approval, but may lead us astray.
Of the 3,000,000 miles of highways in the nation at least one-third 
must logically be very important to our national economy and at least 
another one-third should be in need of responsible maintenance atten­
tion. Some recent tendencies seem to indicate the belief that a concen­
tration of attention and expenditures on about one percent of the 
nation’s highways will go a long way toward solving our transportation 
and road problems, including costs of maintenance.
There is a good reason to doubt that the superimprovement of about 
one percent of our streets and highways can have a too salutary effect 
on the other 99 percent, and on our transportation problem as a whole.
There is also good reason to believe that traffic congestion in those 
areas already congested is likely to be aggravated instead of relieved 
by pouring in more traffic at a faster pace. W hat the annual mainte­
nance costs on some of these proposed roads will be is beyond the think­
ing of those who are planning them. Apparently, the assumption is that 
the maintenance costs, whatever they may be, will be fully justified. It 
is, however, quite apparent that whatever they are, they will be an addi­
tion to and not a replacement of any part of present maintenance ex­
penditures.
The cost of construction, no matter how great, is often a secondary 
item compared to the perpetual upkeep costs thereafter. Many com­
munities are now in financial difficulties because they no longer can 
maintain and keep up the facilities they have built in the past for their 
economic welfare. It would therefore seem to be wise, before a new 
facility is constructed, to consider not only its first cost, but also its 
continual maintenance costs. I am sure that many so-called civic de­
velopments would never be built if, say, a fifty-year maintenance cost 
estimate had been included in the original estimates. Many parks, 
memorials, buildings, roads, and other civic and publicly-owned facilities 
are now in unkept and deteriorating condition because of lack of funds 
for maintenance.
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Before we launch out too extensively into some new type of facility, 
should we not examine the effects on all other facilities in the same cate­
gory to see if we are not planning to rob already-poor Peter to embellish 
the grandeur of a superlative Paul? Perhaps a greater utilization of 
existing facilities might provide a satisfactory answer at a much lower 
cost of burdensome and consuming maintenance. The correct solution is 
not what we would like to have, but what we can afford in fairness 
to all concerned. I believe it can be generally assumed that necessary 
maintenance costs will sooner or later be proportional to original con­
struction costs and, where special service expenditures are also involved, 
the maintenance costs will be correspondingly greater.
E ffects of H eavy Loading
Another, and very important problem facing maintenance organiza­
tions, is the rapid increase of heavy-loads using the highways. When 
road-building programs were first launched on a large scale about 
twenty years ago, the common slogan was, “Let’s get out of the mud.” 
This was accomplished to a large extent through the construction of 
low-cost roads. At that time motor vehicles were mostly of the pas­
senger-car type, with a few scattered trucks of light-load capacity. The 
highways as we have them today were largely built and financed by 
taxes paid by passenger-car and light-truck owners, and were designed 
largely to conform wdth the experience from such use.
Heavy-load hauling is now a rapidly expanding segment of our 
transportation economy and is spreading out over the nation, and 
scarcely a road is without some heavy-load use. I am not among those 
who seem to believe that a four- or five-ton wheel load is merely a 
soothing caress on the fevered brow of an exhausted highway. On the 
contrary, I am convinced that heavy-load traffic is adding a growing 
burden of maintenance to all roads, and to low-cost roads particularly. 
Out of our 3,000,000 miles of roads and streets, only a comparatively 
few miles are capable of withstanding frequent use by very heavy loads. 
Costs of repairing broken roads are rising, and there is no foreseeable 
hope that reconstruction can overtake the retrogression of our highways 
unless some plans far greater than any proposed so far are formulated 
and put into effect. This statement is made from personal observation 
while driving ovew ;ome of the roads in about half of the states of this 
nation in very recenv years.
During the past quarter century, billions of dollars have been 
poured into the building and improving of hundreds of thousands of 
miles of trunk or primary highways. Unbelievable progress was made
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in extending a very satisfactory road system to all corners of the nation. 
These roads in general are satisfactory for the type of vehicles that 
have paid most of the taxes to build them. Administrators and engi­
neers who guided the policies in the building of these roads had to meet 
the requirements of getting as much distance as possible with the road 
dollar. Now all of a sudden a type of road use (the heavy load) is 
spreading out rapidly over these roads, most of which were not designed 
for or intended to carry frequent passage of such heavy units. There 
is no possibility of changing these roads overnight into heavy-transporta­
tion arteries. This will take time and billions of dollars in new con­
struction and reconstruction. In the meantime, maintenance organiza­
tions face the responsibility of meeting the situation as best they can.
The problem of the heavy loads on highways must be solved before 
rising costs of maintenance can be halted. If heavy loads could be con­
fined to a few miles of specially-built roads, it might solve the problem 
in part, but the need of truck transportation is as universal as the need 
of roads; and if all areas in the nation are to be served impartially, the 
problem is not so easy of solution. The answer seems to be either lighter 
loads or some new type of vehicle that will eliminate the concentration 
under axles and their round wheel contacts with road surfaces.
You realize, of course that maintenance organizations and mainte­
nance administrators are responsible for the proper upkeep of roads 
regardless of the causes for their bad condition, if such there be. When 
a road is bad and broken, the repair crews, in the eyes of the road- 
users, are incompetent, negligent, and inefficient. In the immediate 
years ahead, maintenance is going to be more important and necessary 
than ever before. Those who can look ahead see a not-too-optimistic 
view, unless some reasonable and sensible solution can be found for the 
heavy-load problem.
F reezing and T hawing
In many states there is also the problem of freezing and thawing 
effects on road-carrying capacities. Thousands of miles of roads capable 
of carrying occasional heavy loads during the summer and winter are 
so weakened by thawing that they are capable of supporting only light 
vehicles, if any, during the thawing season. If such roads are used by 
heavy loads during this period, they are in danger of serious damage 
or even complete surface destruction. There is no hope that most of 
these roads, largely secondary and local, can ever be reached by a con­
struction program that will make them year-round heavy-load highways.
The only answer here seems to be restriction of load size during 
the critical period. If restrictions are properly set up and enforced, it
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will usually be found that over 95 percent of customary traffic, including 
a large percentage of all trucks, can continue to use the road which is 
preserved for their use by keeping off a relatively few heavy vehicles. 
Experience with restrictions in Minnesota over a period of many years 
has demonstrated without a doubt that a fair road restriction policy is 
very beneficial to all concerned, conserves maintenance expenditures, 
preserves roads, and returns them to normal use much sooner than if 
they are allowed to become seriously damaged.
The restriction and preservation of roads, where practiced, is usually 
the responsibility of the maintenance organization, supported by the 
traffic enforcement division. Here is another responsibility that discloses 
the importance of maintenance in our highway economy.
H ighway Safety
In the nation-wide drive for safety, highway accident prevention 
occupies a conspicuous position. In trying to cope with a problem in­
volving millions of vehicles of all types and conditions, operated by 
millions of drivers, each having an individual mentality and tempera­
ment, there is small wonder that progress is difficult. In the daily 
maelstrom of millions of vehicles and people, accident possibilities in 
unbelievable numbers are born each day. If mathematical calculations 
could be made, they would probably disclose that, after all, the driving 
record of all our road users taken together is close to perfection. This 
is why it is so difficult to improve it or even hold the line where it is.
In spite of these seemingly insurmountable obstacles, the battle 
against highway accidents must go on. Highway maintenance organi­
zations, whether they like it or not, find themselves in the middle of a 
battle ground where they must not only take an active part in the battle, 
but also be prepared to defend themselves against frequent charges of 
collaboration with the enemy.
The highway is always the stage setting of this tragic drama that 
repeats itself in hundreds of places daily; and around the horrible 
scenes of blood and suffering and death, it is only natural that the sur­
vivors seek some hidden villain whose guilt might relieve them of their 
mental agonies. A flaw in the roadway, a roadside obstacle, and negli­
gence of duty are some of the familiar, real or imaginary villains fre­
quently pointed out, convicted, and executed at much public expense 
and often without real cause or proof of guilt. As I said before, the 
highway maintenance employee finds himself in the midst of all this 
without choice; and it is, therefore, important that he take an active 
part in the accident-prevention program so that he can learn to conduct
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his work with a high degree of safety, so that he may defend himself 
against unjust charges, and so that he can select from the multitude of 
safety suggestions offered those that are most likely to be useful and 
beneficial.
W e all agree that everything possible and within reason should be 
done to make highways safer; but when one looks back and sees how 
often his best efforts and intentions were fruitless and of no avail, he 
is likely to become confused in his thinking and hesitant in his action. 
Active participation in safety work and alert attention to safety respon­
sibilities while on duty will serve to revive drooping spirits and instill 
confidence in judgment; these should be an important “must” with 
every responsible maintenance employee, if he expects to survive in the 
battle that must go on against highway accidents.
As a matter of interest, Figure 4 supports the contention of safety 
leaders that we must attack the highway safety problem through our 
schools.
From this you will note that compared to other age groups, the 
school age groups suffer a very high percentage of auto accident deaths
RELATION OF TRAFFIC DEATHS TO 
TOTAL DEATH S IN THE U.S. 
BY AGE GROUPS FOR YEAR 1945
F igure 4
to total deaths in the group. If substantial improvement could be at­
tained in the school age group, this should in turn radiate improvement
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to all other groups. In the final analysis, road building and road mainte­
nance authorities can help out, but the principal contribution toward 
highway-accident reduction must come from the road users.
Before closing this discussion let me call attention to another im­
portant responsibility of every highway maintenance organization 
whether it be township, village, county or state—good public relations. 
The maintenance employee whenever he may be working on the road 
(and even in the conduct of his private life) represents and exemplifies 
the organization he is working for, more than any other public employee. 
He is usually known in his community, and is under constant observa­
tion by roadusers passing by his work. As they judge him, they usually 
judge the maintenance organization and in turn the governmental unit 
operating it. Therefore, if a highway department expects to have a good 
reputation, the place it must start to build it up is in the maintenance 
organization.
Summarizing briefly, may I say that I have tried to point out the 
general characteristics, operations, and responsibilities that make high­
way maintenance important? From these observations, I believe we can 
see that highway transportation and highway mainteance go hand in 
hand, each needing the other to survive and carry on. If there is any 
further evidence needed regarding the importance of maintenance, we 
might consider for a moment the function of a highway organization 
that would be retained to the very last if operations had to be dras­
tically reduced—naturally, the most important function would be re­
tained to the very last, and that would be highway maintenance.
